Abstract: By means of a GTAP based-CGE model, we investigate the impact of the elimination of import tariffs and non-tariff policy barriers (NTPBs) on agricultural trade towards East Asian FTAs. To do that, we first measure the NTPBs by employing a widely-used method derived from the literature on border effects. Next, by adding into the GTAP database our estimates on the NTPBs, which the original GTAP database by its nature does not succeed in incorporating, we compute the impact of the entire elimination of policy barriers (the complete reduction of import tariffs and of NTPBs) on GDP. To do that, we first measure the NTPBs by employing a widely-used method derived from the literature on border effects. Next, by adding into the GTAP database our estimates on the NTPBs, which the original GTAP database by its nature does not succeed in incorporating, we compute the impact of the entire elimination of policy barriers (the complete reduction of import tariffs and of NTPBs) on GDP.
Introduction
A mix of various kinds of barriers masks the true magnitude of barriers that impede trade in agricultural goods. Although tariffs are the best known of the major barriers, there are more serious policy barriers such as import quotas (IQs), state trading enterprises (STEs), and sanitary and phytosanitary measures (SPS) as applied to agricultural trade. Similar barriers remain also in the trade of other sectors, particularly in developing countries, but the magnitude of the barriers, and the number of products involved, seem to be especially conspicuous in agricultural trade. In fact it is possible to say that the highest policy barriers of all are those that exist in agricultural trade. However, in practical terms it is difficult to demonstrate that the tariff barriers in agricultural trade are higher than in other types of trade. For instance, without taking barriers other than ad valorem tariffs into account, tariff peaks are higher in some manufacturing sectors (for example knitted apparel (HS61), woven apparel (HS62) and footwear (HS64) ) than in agricultural goods in terms of tariff lines for Japan, Korea and China (Kimura and Ando, 2003) . Consequently, direct measurements such as trade-weighted average MFN tariff rates are not useful in demonstrating the overall magnitude of agricultural trade barriers.
Without knowing the exact magnitude of trade barriers, we cannot investigate the impact of their elimination by means of simulation analyses. The Global Trade Analysis Project (GTAP) model is the most widely used tool for assessing the impact of trade liberalization. For example, Bach et al. (2000) show that tariff elimination in Asia could lead to a 17 percent rise in world welfare. Tongeren et al. (2001) and Fontagné et al. (2005) provide other examples of GTAP simulation analyses. The GTAP model provides a database not only of information on generally available variables such as exports and production values but also on various kinds of trade barriers such as import duties, import quotas, and export subsidies. In the database, however, non-tariff barriers, particularly technical barriers (for example administrative and document costs), are not well integrated. As a result, the database tends to either overestimate or underestimate the impact of trade liberalization. We need to incorporate data on more comprehensive trade barriers into our simulated model.
In measuring trade barriers that include qualitative and intangible barriers, the measurement of border effects is useful. Several attempts have been made to estimate border effects on international transactions in agricultural goods. Furtan and Melle (2004) estimated the border effects for a selected group of agricultural products and found that border effects between the U.S. and Canada and between Mexico and Canada have declined over the period 1992 to 1998. Olper and Raimondi (2005) attempted to measure and explain the level of border effects for manufactured food trade among the Quad countries (United States, European Union, Canada, and Japan). Their results showed that not only policy barriers (tariffs and so on) but also non-policy barriers (for example cultural proximity and differences in consumers' preferences) went far to explain the magnitude of border effects for manufactured food trade among the Quad countries.
The purpose of this paper is to simulate the impact of a complete elimination of policy barriers on agricultural trade. To this end, we first measure the border effects on international transactions in agricultural goods. Based on the results in Olper and Raimondi (2005) , this paper defines border effects as the sum of policy barriers (for example tariffs) and non-policy barriers (preferential differences). In particular, we focus on the border effects in the East Asian countries. This focus on East Asia enables us to control preferential differences among sample countries to some extent because rice is the staple food of most of the East Asian countries. We further control the preferential differences by introducing some historical/cultural variables into our empirical framework. Next, we simulate the impact of the elimination of policy barriers on GDP by using a computable general equilibrium (CGE) model, namely the GTAP model. By incorporating into the database our estimates on policy barriers, which include not only technical barriers but also all the other trade impediments, we present revised results of the GTAP based-CGE simulation.
It is worth noting that this paper conforms with a branch of the literature on border effect (home bias) estimation, of which McCallum's contribution (1995) was a pioneer work. The literature has followed three main approaches. The first of these has been an attempt to achieve technical sophistication in methods of estimation, Feenstra (2002) and Anderson and van Wincoop (2003) being examples. The second has aimed at disaggregating the elements of border barriers by introducing various kinds of explanatory variables. For instance, Frankel and Rose (2002) , Rose (2000) , Rose and van Wincoop (2001) , Sousa and Lochard (2005) , and Taglioni (2002) have added a common currency dummy variable, while Chen (2000) and Head and Mayer (2000) , have introduced technical barriers and non-tariff barriers, and Sousa and Disdier (2002) have incorporated an indicator of weakness concerning the legal framework. Proxy variables for information costs have been introduced by Combes et al. (2005) and by Olper and Raimondi (2006) . The third approach, to which our paper belongs, has been to employ estimates of border effects as an explanatory variable and to examine in detail the impact of their reduction on selected economic variables. For instance, Poncet (2003) has examined impacts of this kind on industrial distribution in China, while Hayakawa (2007) has quantified the contribution of border effects to the growth of the intermediate goods trade in East Asia. In this paper, we will simulate the contribution of border effects to growth of a macro economic variable, namely GDP, by employing the GTAP model. The rest of this paper is organized as follows. In section 2, we explain our empirical methodology of measuring border barriers, and section 3 presents the results of the measurements and performs the GTAP based-CGE analysis. We present our conclusions in section 4.
Empirical Methodology
This paper measures the level of agricultural protection by employing the log odds ratio method following Head and Mayer (2000) . The method enables us to resolve the problem that data for agricultural price indices are unavailable.
As usual in the GTAP model, the Armington assumption is imposed in the agricultural sector. Supposing agricultural finished goods distinguished by country of origin and a CES type (sub-) utility function, utility maximization by the representative consumer gives the following expression for the demand in country i for the good produced in country j, c i,j .
where a, t, σ, p, P, and E denote preferential weight parameter, trade costs formulated by iceberg, the elasticity of substitution between goods, the producer price, the price index, and the total expenditure, respectively. From this equation, we obtain a ratio of inter-national import values to intra-national import values X i,j , as follows:
This formulation relates the decisions of the consumers in country i on how to allocate expenditure between finished goods produced in country j and the goods produced domestically. We use the method of ordinary least squares (OLS). To avoid the dummy trap in importer dummy variables, we drop the Singapore dummy variable because of its relative insignificance as a policy barrier.
We specify preferential parameter, producer price, and trade costs as follows.
The differences in preferential parameters, which reflect non-policy barriers, are assumed to be a function of two kinds of cultural element. First, we introduce a linguistic dummy variable language, which is a binary variable taking unity if a language is spoken by at least 9% of the population in both countries and zero otherwise.
Second, colony is a binary variable which takes the value of one if countries had ever had a colonial relationship and zero otherwise. In addition, as argued in the introductory section, our focus on samples derived from the East Asian countries also contributes to controlling other preferential differences. The producer price is simply assumed to be a log-linear function of wage rates (wage). In the empirical part, GDP per capita is used as a proxy for wage rates. We assume that trade costs consist of tariffs, transport costs incurred by geographical distance, and other policy barriers that impede the import of foreign goods. The other policy barriers are quantified by examining a coefficient for an importer dummy variable.
Consequently, the equation to be estimated is given by: 
Empirical Results
We first measure border effects for trade in agricultural goods in East Asia by estimating an equation (2). Table 2 reports the results in the estimation of the equation (2).
== Table 2 ==
In order to illustrate the magnitude of the overall border barriers including non-policy barriers, we first regress the equation without tariffs and cultural variables. The results of the equation with both tariffs and cultural variables are shown in Eq (III).
It can be seen that a colonial history increases significantly agricultural trade though the language dummy variable is not significant. In the results of this equation, the importer dummy coefficients show non-tariff policy barriers (NTPBs). The absolute magnitude of the importer dummy coefficients is slightly different from that in Eq (II), implying that non-policy barriers also play a part in border effects.
We next conduct a simulation analysis of trade liberalization by employing the standard GTAP model. 4 The data has been obtained from the GTAP database (Version 6) which for 2001 contains 87 countries/regions and 57 sectors. 5 The database provides production and consumption structures described in the social accounting matrix for each region. We add into the GTAP database the above-obtained estimates of the NTPBs. The estimates of the NTPBs are expressed in the ad valorem tariff equivalent, which is calculated by the coefficient for each importer dummy variable divided by 1-σ, i.e., (exp(dummy coef./(1-σ))-1). In conformity with Hertel et al. (2003) , we choose 3 for σ. 6 The resulting tariff equivalents of NTPBs are reported in Table 3 . We further set elimination of policy barriers (the complete reduction to zero of both import tariffs and NTPBs). As calculated in this paper, our estimates of the NTPBs take account of the barriers that the original GTAP database does not succeed in incorporating, for example 4 The production side of the standard GTAP model assumes constant returns to scale technology and perfect competition. Demand for primary factors and intermediate inputs are represented by a nested constant elasticity of substitution (CES) function. On the demand side, total income is allocated using fixed value shares among three kinds of final demand: government, private household and savings expenditure, which are derived from an aggregate utility function of Cobb-Douglas type. Capital accumulation is endogenously determined in that investment funds are allocated across regions through a hypothetical global sector called global bank, equating the change in the expected rates of return across regions. Transport margins are derived from supply and demand in another hypothetical global sector called global transportation sector. Labor is assumed to be mobile across industries but not across countries. For the more detailed GTAP model, see Hertel (1997) . 5 For the GTAP database, see Dimaranan and McDougal (2002) and Dimaranan (2006) . 6 We can also use the elasticity implied by our estimate of the relative wage coefficient, 1.593 (=1-(-0.593)), but the preceding simulation results are qualitatively unchanged.
technical barriers and trade facilitation measures. We compare the simulation results of the complete elimination of such barriers with those of the elimination of only import tariffs in the original database. Table 4 presents simulation results for GDP. 7 The column "Change" indicates the percentage change in GDP from pre-simulation to post-simulation. In scenario 1, the changes lie in the range between 0.0% and 0.4%, except for the change in Indonesia (-0.25%). Malaysia and Korea are the only two countries that register relatively large percentage changes from pre-simulation to post-simulation under Scenario 1. On the other hand, under scenario 2, all of the East Asian countries exhibit positive changes, of between 0% and 8%, with Japan, which shows a negative change of -1.88%, as the exception. In all of the countries, the magnitude of the changes under scenario 2 is much larger than that under scenario 1, because of the complete elimination of high NTPBs.
In the Philippines in particular, the growth of GDP is much more conspicuous under scenario 2. To summarize, this simulation exercise indicates that the elimination of NTPBs exerts a strong impact on macroeconomic variables. There is a substantial disparity in the magnitude of the NTPBs among the selected countries, compared with that in the case of import tariffs. Therefore, depending on the FTA partners, the simulation of the entire removal of policy barriers presents a considerably different picture from that where only tariffs are eliminated. 
==

Concluding Remarks
By using a GTAP based-CGE model, this paper has investigated the impact of the elimination of import tariffs and non-tariff policy barriers (NTPBs) on agricultural trade among the member countries of a notional East Asian FTA. We first estimated the NTPBs by employing a widely-used method obtained from the border effects-literature and we proceeded to compute the impact of the entire removal of policy barriers on GDP by incorporating the estimates for them in the GTAP database. As a result, in the GTAP based-CGE simulation we found remarkable differences between the effect of the abolition of import tariffs and the effect of the entire elimination of all import barriers.
In this sense, the simulation results of the previous analyses may underestimate the effect of FTA formation if it plays a significant role in reducing not only import tariffs but also non-tariff policy barriers. In order to obtain more highly detailed simulation results of FTA formation, we need more sophisticated integration of the border effects and the database in the CGE model. 
